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Abstract 



A multi-blade wafer handling device is provided to concurrently move two or more wafers through a vacuum processinq 
system The wafer handling device includes two motors magnetically coupled into a transfer chamber to move an arm 
assembly connected to a dual blade assembly. The preferred wafer handling device includes a first rotating member 
operated by the first motor, a second rotating member operated by the second motor, a blade assembly having at least 
first and second wafer blades wherein the wafer blades are co-planar, and an arm assembly connecting the first and 
second rotating members to the blade assembly. 
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$SfT0#IIftit85. 4 6 9. 0 3 5-§-<D£fiT?£ y . 
^itS#ggl=J:-3-ccci:ta*jit?. aaiS-&a^i» h 
5 0014, 2 0<nS2/N^(hub) («S[^5>^iLN 
3) tfa7Jl--5i;\.7"U-K5 2 0 t 5 2 2081 

i=»**tifc«©afflT^-b>^y*^*. @s$ixfc 
bSi|043f^, WS.I41 O<0fflS2l 0 6fr£>%Wf&m 

*£noaii££ tfOBrastt* cfe(*ttftr<& c t 

[00 3 1] D!(?-; HJ, I1IS77>7"5 2 4ffl<4 
«525l=Lo*MJ4»y ft It ZKtzM 1 (stru 
ti504. fcjry (S1«S^5>^5 2 4<DTICHW 
MirEfiLfc) S2ttS<77>^5 2 60(485 2 7IZ 
t-D*>y fc»yf*l+%*ifc|!2fi*l*S0 6**<? (S 

1 7^#s$itfcLN) . a3KA^t^5 0 8^^^l3]2i^s 

1 0lr < fe•^rBAH^5 0 4l»ffiy«-|f. S||i33Stt5 1 8 

ic^o-c^x/s • 7b- k • T-byyu 5 4 oi=»y# 

ItS. S4BAM.V5 1 4 $Kg(sl5Ett 5 1 SlZjz-oxmfr 
^5 0 6lClSyftl+. Sg|S2tt5 1 2l=«fc- 3 T'7xy\- 

7u-K • 7-fe>^y 5 4ot;utyttit*. sut*i\s 0 

4. 5 0 8, 50 6. 5 1 4fe«fcO:S£|31Stt5 1 0. 5 
12. 5 16. 5 1 80«ai4, -7x/\- 7U-K - 7 
-b>7y 5 4 0 t»5^5>^5 2 4. 5 26<fc08!0 

[0 0 3 2] I577>7"5 2 4, 5 2 6 A«|5]-fl2g 
"CI^-7?|3llC(s!E1' Si. □#•:/ h 5 0 0 tWA$cfJi|> 

i=n-affiT?cros-»iBiicisng-rs. as^^^^s 
24. 5 2 6*<m-i£ttftaa-c5tt#ni=Qisi-« 

t. 7-fc^^y SOO09BI6M:j|£Lftl^, *0ttb 
yi;^x/\ • 7"U- K • 7-tV'T'y 5 4 0A<, 01 6IC 

[0 0 3 3] Ox/\ • 7"U- K • 7-b>7y 5 4 0IC« 



•>x/X.^U-K5 20. 5 2 2^ 2l o 4(0 lg 
3 0 2»««OH,x/xai|3 10««#*u Oxn S 

*«i0 6ffl«f«6i8. eaocaya^' 

SSatf-vK5 00f4. 2-3©^-*<D«» aai:WSS 
t^7>?5 24. 3 2 6<0*»»aiEaiil = J: 

52S*5>?5 2 4. 5 2 6?(g)- 2g - C( H 1 _^ |3) ,-g 

ttaa-cBigr*. fbi:. **i=si-9a>wao*„ s 

o#vF 1=1* » 2 »f*E- K* * y . c»a-K 

-a«-es»*is»=iacs*fi. ca)B2*-Kf4. ^ 

x/\- ?U-K-r-tr>?'J5 4 0<0Oi/\- ?U-K 

5 2 0. 5 2 2£3g&3 1 OHUMffiiSe 1 8, 

6 2 Ort-v**r*fc». *fctt»=*c*&?i,— K 

=*>itim^x* aifsv K5ooA<ttA$*ioi=i3ier 

CO 0 3 4] Ox/x- ?U-K'7*>7'J5 4 0<0<) 
x/\- ?U-K5 2 0. S2 2*B«MAfr&*a*ft 
irSIHS^Tfc <fc»|=, ftBXaafcttfcAS 1 2 4 

8i=e^5ti. -E-<oraic#sr-5isto**5 4 2. 5 

4 *S42. 5 4 4(4t8»LT, ttBSC«5 
12.51 8CMl:8«)WC/^->t BWi> 
L*U *542 t 5 4 4(4. BMKflBTO-ca-sT 
*ai=±Ti:E«W«Ci:ita*Lt\ Si* 

5 4 2<0SlSS»4Jg!sl3Ett5. 1 *CI= 

■s«ca*f S2JS(4fig®s«i5 1 seaa 
say. *c»=»a?r«i=a*r*. nac. a 2 »s 
4 4asmttttax*i5i 8<DMeay. -s-ckb 

a2*l*ttBXa5 i 2OSiIfi05 

ay. •e-ci=naatti=a*r«. *4ttias«5 1 

2.5 1 8 0W«4©ffl0|Hren|g>Mte (=tt> 

******** t. mmmmtiic*kK*a>ib<Dm*> 



(?) ^¥1 0-27 5848 

5 filial 6 (CIS. iA(u?iB<nf a 7^.^-K 
o* K5 4 6(:^it^ t ^ ttM - $ 

CO 0 3 5] Hi 6(4. 01 505O*.;, h . 7- Afc<k 

*. = ©#*»*. S5^^5 26?^, :> 5g 
^7^524 SWP1(;> «B»f= WnEM -C 

EW2i-*=£i=j:-DTa***i.6. 

7t^'J 5 4 0©f4©?U-K5 2 0, 5 2 2(4 

a*3ioeaoT#*u ^^623 (Bl g 
♦B> ±?->i^so2$t>* y 

^x/\5 0 2A<1 Jt03'J 7 f. . tf> • T-b 

Kttsioa»%*i. aB*t±a©ay. *y*h#fcj; 
$ * a x-* i= «*: o r es c f, . 

C0036] 01 714. V&mmi 0 4OTJSS3 0 4CD4I 

AMa«3 0 6i:*tjft(f^«:aK(y kob^x^a 
©K®a-e&^. ««e*aT-b->^.; tt . as««y 

>^5 2 4. 5 2 6at*0«A$4iOI=EI«r««fc5l= 
ajSL. -f-fUZ^rjT^x/x • -?u— K • 7-tr>;7y 5 

T-b>^utt, Kssio4ni:m°rn9QisjH$ 

«4M8l=lt»*#S. >y 5 2 4 5 2 6<B@ 

ommmvit. n*„ h<o«s§ ( 4. 0 4<DJ:fi 5 

fcfcttTB, a*L<I4TWI=B«*tt*:/\»55?>yrt 
l=Bl fc , <fctfS2^f7?' ^— 2£f-(4^-7tf • ^e— 
*«I«U »SS6 0<DWa5(=$f- 

tt**ir=B4ft l x ES l feast y • r-tr > 7 y ca 
ti^ora***.*. useos, ms 

0 4CD±gBs$fc(4Te5e©sssgB(cg«-rs. iss<* 
»y>^5 2 4, 5 2 6(4, *aai o4<oa2ffl<oai 
a 5 e 0 f=««r*ttai=-t *t$n y # < j: 5 (=Ear 

CO 0 3 7] »1*-*«>Ba5 6 2tt«1*6 7 2j5 

ct c;^^#aa 5 8 0 $ekl.. a 1 • j > 
y 5 2 4c»aMca#$^fcs 1 amy >y . 

7<JS8 2«Ba«««. a2«-*©(flA5 6 4tta 

2M5 8saj:tfA«»a43««a5 9oaa]tL. a2 

»*«»y>y5 2 6l=««ttl=«*«*iys:a2«5y 
>^-T-t:>7'j5 92 (7t>?'j 5 8 2fl)iI(;E 

icicfcy. *BS6o*^LTBigia*e««aa'j> 
^524. 5 2 6i=««ai = aar*«5y^y.r-b 

>V)SBZ % 5 9 2^BI2*1i-^BIstlJ©S6 2. 5 
6 4A«a6*l. ■5-*l(:«fe-3Ta*H>5 0 4, 5 0 6i<-5- 
*l-e*lBCL, -7iA.^-K. 7 t^'J5 4 0© 



(8) 
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[00 3 8] >tf • T-tZl/^U 

?'J 5 8 2. 5 9 2feJ:y5aSaS^U><f5 2 4, 5 2 
614, KS6 0S^LTtBZI=»*tt^-|BW©tt»a)a 

ic, a5i4*a)aa$aa*isjf=fiwL* 

a***ifcaBi*«»zj:y saicae (fi 

[0 0 3 9] D^7h(0ftIgM» 

^x/\$aisr*Ma)D*^ h 5 o oa>a«i(4a-i^ 

^x/\i^x/\$St;-ra7;u • t>x/\ • K5 2 

o. 5 2 2 ^^ra^«finr^-r4«st£ircfcortifs$ 
ti*. ^i/N<D^77^»>h (ttarti) $si+ 

£fc£)ir. £^x/\ • K5 2 0, 5 2 2<ClSSa 

vmsxKMtmx t xifflfflLte if turn 

«m sa jw 4 * 5 izAMitr & z t &m * u i 
[oo4o] □ haanaaaHbuu s*<0Q7Py 

r«fca6©»^tt^ra*»SUfc. Z. Shi Her and S. 
Dubowsky, "Time Optimal Path Planning for Robotic 
Manipulators with Obstacles, Actuator, Gripper and 
Pay load Constraints", International Journal of Rob 
otics Research, pp. 3-18, 1989 fccfctfZ. Shilleran 
d H. H. Lu, "Comparison of Time-Optimal Motions Al 
ong Specified Path", ASME Journal of Dynamic Syste 
ms. Measurements and Control. 1991 £ izOtiitgfifalZ 
IEi££ft-Cl>* 0 ZOyfimit-mz* 

[0041] h<oa»<o«afc(oa^M»af4. 

ff*ia»*a*o)a*^, 3>e^^Ltjg 
<cfca<a*ui\ aa^jeooaavtt. sjii 
*fci4*B3t*»*fc < rt, y *a«t«»* Ltf Law 

[0 0 4 2] ±aOP*«; h5 00jffiit5^l/\(D 

BJW&jftfc. *<flft£BSffl*lK£ig2 6 4t^LB2 9 
02 614, fflS^^'V h7*—,L\Z 1 8 0 # B 

l r eb s tifc naam * x / a *»£<&fta 



**Kl 5 00, 1 5 0 2. 1 5 0 4^L, 02 7(4. 
T27^^i/\«?L/-K520. 5 2 2l^m 
A<B&aai 5 0 2(i:1 5O40)RSKO4>r-1O!)8Bl 5 0 
0^ftl2S^5^f o EJ2 8I4. ffil^^h^t 

-a±i- 9 o § «LrEfis*ifc*ia2rBi*^x/\^» 

1M" 1 510. 1512, 1514$ 

**L, 02 9(4xo.7;U • ^x/\ • K5 20. 5 

2 2±©«5i/Ni*4gBl 5 1 Zt 1 5 1 4 0) BUD* 

ra<&eBi 5 1 o<7)«aaa»*siRr. 

[0 0 4 3] B2 7fc«fctfH2 9tt*fc % ^i/n^ 
7;i/"5x/\"?l/-K5 2 0, 5 2 2^«B**lTL^ 
ftL^*l= % SKI 5 0 0. 1 5 1 OfC»-3Ta*^ h 

5oo4«aj«-c#*«*aae**r. p^^ksoo 

14. tt&Bi 0 4^LtOiy\?8Sf5<i:t[:, f 1 
aTJU • ^x/\ • ^U— K5 2 0. 5 2 2 2 6 

LB2 9i=»r*aa«»*sa^T«a«Bic*5 j: 
3(=a»-r*ct^a*Li^ 

[0044] fllgjg 
0 1 8 (4, *S£E<7>* ^AffiSS 1 0 6 (01 5ISfi^O 

^«@-e&^o «iaa*(*6o 2i4aaai o 4 tray 
*rsy, -tc-ea^o^x/^HWicftastLi. a 

g**f*6 0 2(4. *{*6 0 2fZt>i/-CBtyftlt&*l 

xsttao«aa«rrayat?fc«>i=. g^jtatrE 

[ 0 0 4 5 ] 0 1 9 (4. 2 0(D«ia«* 6 18. 620 
£S8-f £&JI«1 0 6(DBSST@I2]-e&^ 0 &m£*& 

6 o 2(4. file i 2. f*j®6 1 4. Jsj^oaffls 

Basis, 6 2osaar4«B6 1 es^t?. aa 

6 1 6 l4£*&g$SJs£ 6 1 8. 6 2 0 lZ'J?i£ < i * 2 OCO 
186 2 2, 6 2 4SItfU Cttb^iSBWlZ^xX 
*;U • t— * 6 2 8(0'0« (Xf-A) 6 2 6fc£tf't7x 
/\ • h • tf> • 7t>?«JflDQ9 K6 3 OS-Hi-p 

x/\ • y ? mzo^t!4s a-cea-f 

[0046]fflg61 2fcJ:U:^S6 1 4(4. 2O0)n 

f5^atsffisn« 6 18, 620 twtft? %o ^sfflis 

6 18. 6 2 O^b^JX^^tBL. 4-B4E6 18.62 

ow(DE^$*i®«t-§f-ftiz. ntsr*&mm®6 1 8. 
620 sBa-r*aaaoai=nB*iaiG>j[ffi»ftB 

(pumping channel) 6 2 5 £ff2/£-$-£ 0 S-fflgBSO) 
<8^?fSi^*|^$ll^L. ^^£(7586 12.61 4£/S 

aiiaaatt^&ftBL, *^««ra<n«»Mizt6»$ 
tifc^XTa«*a»-rsfc»ic a^t< a 

>t-H6 2 7H«HW6 1 8, 6 2 0lCEfir 
5o 5-r^6 2 7f4. SffiS«l*6 1 8. 6 20<7)B6 

12.61 4fcBa$ti&aaana>ar=si«'r«. 7 
-r^i4. *c£jtaLTE«£ft, «iaaa)«fzBj«4 



(9) 



f Sff ?? S6 2 5 **«Lfc«*o««a 631* 
Mmne 1 8 , 6 J 

«*^l-tMW*CfcMMtL^ gfSBe 1 9 It. 
JWt82lW«M«ai 8, 6 2 00*2** 

SiSS**'"" 1 * 1 - *********** 

toO48] S! ; 0191:H2Lr> ^«« L <tt 

WbMHwe 18.62 oi=»Bt* fcft 

* 4,D «affl«6ia. 6 2 01*. te§S©g 60 

4 i**LxKm*titzisz» K7M ,j 6 0 8 $# 

8tt. *X?-> t 9- • ^ v K • 7±>y<) 6 4 Z|- a 
'^7X«E$ft»U .*K-7-fe>?.7 

™su**. awl-Be 5 af^yastgjgjj^ 
6 5 2 r=ayat?. aaoxfta, sapa-aa s 5 9 

Co 0 4 9] «it«»eo2tt. MR****,** 
«§B6 4 1 1 o e ©saw-Ear b 21( - 



*"?10-275648 



too so] *xAnv^K6 7o»t, ass*-* 

olat.ng block ) rtlzEBr*. »8 ? a^ ttf , 

^J5?! x 2**' aivat,Si,l ***«-*. - 

*£<,e^-kx;u-£ 2eiu 
*6 4 0teBB*ftfc«Mr* aLT% 7nv*.yjl 

nKrOf^othttttifcftC PALL* 

,; **** wfwit . * 

»»D±*Dff*tW=EBr 
■*«D±i=^MI«ia« ? . Javj,.^^' 



( 



1 



1 



[00 54] ffxaBBtttfxaBrtfcEBL. — 

i sa y at?. *fx <*fSS<Dte48i4 7 □ v *j 

• ?U-h£JtaLTEBS*t. 7ayU • ?L,-|.£ 

*«»«B*7>Lray&*h.fcj!f*ea»u but? 
Samsung y at?. 

[00 5 5] C^I4»a<E*X»B2/^xA-C*«*«. 

afi5^7x-73g^t,^^xis. aaaaartcKitfetf 

'JT^UXa (Aopl ied Materials ) A^oKg&TJ*.* 

a« s>* a* at * a- 1 rs y at? c * t t» * * . 

[0 0 5 6] t— 9 -^xX^U 
Hi 9(4. 3e»at©TfflJlzSHK*H. ffiaS*<*05JSB 
SRilLTWfiL. -f-CT?«gKvX-f 16 0 3 t&ISS 
*lfc"&«6 2 6l=*y. «A9flM6 1 8. 6 2 0ICPI 
SiEBSftfct— 9 • -<fX5;i,6 2 8?St. i0»6 
2 614. ±^S^xX9;U6 2 8<DTffil£2}$}$jS£-f -S 
£3KEBU TBS*/*-- ^L/— K-CfflCfc. R» 

attwr^si^Aiwriricir^aitLt*. <ob<d 

TBttBBX'J-^-caBU CtittO«tBMi/X T 
A<73S«iSBS»S?T5. <6ff6 2 6 lit— 9 • ^xT.? 
^£««Wl::ffi3I«artl=EBU £fcfc»£>ita&«& 
«»*<-tC*a-3T#*T?***«iB (ambient pass 
ageway) £4fefi£-f-S. *fc— $ •'<f^$jl6 2 8 

14. •f-cicEa*tvfc't>x/\$Bfao)ffi3iaa*-efti» 

T£ga»tt£at?CA:A<-e#.5. JtJSH*(4. a*l*Ba 
tfC#*. *£WT?»atti:ff/flT*#-S*T : X9A> 

i*. 2j y t#)"t>9 ^77fl)7?7-i' k- ?f 

fl^ir^x/^-ecicES-fafca&K. fftff; 
9. »2ff^. Sfcli-E-Wtero^^-v^Sa^S^ 

[0 0 5 7] (EKi/XT-Att. *'J •7T;U-T«>'/'v/if 
irfe^^ h y . 7.tt (Industrial Oev 

ice Corporation ) "CBa$*tfca»aB79*AX— 
9 (linear electric actuator) Sat?, t — 9 • 7-fe 

>7yi4, «a/\«>i?>y*aati«. 9 u--^^ 
a. 'nuti. fcitfaftttBKB-c-t-FBB*** 
cii=j:y. ±Ti=*»r4. »a/N^i;^^i4. 

S7?**x-*l=a«U £*f<HI4*-r y S? • TV 

t+^y v<0Mroa«l4, 5*75-f > h£WB 
■f -SfcttK, fcfrjfc (tf-/u*s«fcu:y<7--:/ R a^?i> 



() ttSfl^F 10-275848 

-H4. *«>He-£aif*«fjtr*fc*>i=. asi=-/<-c 

o-BSaaaaBBCBau ttasaa/\«>i?xf 
[0 0 5 8] tta«IC. fflaai 0 6<DTI=ffiyTlf c, 

tiBM«j\, Ktt^La*aa<Eaa«j:tfa4ac7-b> 
T'JKBttSJifc. ^BitfaaaBT-fe^ys 

afcaftv*-fA6 0 3£ffiffl-f$. Big/xfC/^te 
atoC7-b>^y±|;asu. C*iI4a»^5-f Re* 

y±Ticart$4x. aeL«:^j:3i=aasti*. t- 
9 • U7 h«ai4. anaai=j;ijfflaaf=»ttftiTa 

ftetlS. t— 9 • 7-b>^y(4, Xf-;^' 9K ^ 

*yaa$*i.5a*aui=j:-j-c±T»»-r*. XT-;? v 
• 9(4. ^— 9 • ^v*rv Report-* • y v 
H • 7*>^yi=ay#(t*. Xr;?- *-*|*«a 

-fl-eatacsam-r ^a-ita^acsaeLr. 

t-9 • r-b^^ysaatta. y^nta. 

aaai=*-c±B*fcH:TB*tf.6. 6a<oai=i4«>- 

u xy-^noi&acTaOT^aaa 
saara. 

[0 0 5 9] ■}z/\E87-fe>:?y 
<fr#6 2S*««aart-C±TI=»Br*C'4:l=J:y, t 
-9 • ^xX9;U6 2 8A<«»L. Ba©fc*>l=»*x/\ 

*^<D±icaa $ titz y . * c *» c, <? x / \ *<j& y aj s ti 

5„ '7x/\Ea7-b>^yi4. t-9 • ^xX9;u6 2 
8i-3tLaa73iai(=^»L. ^x;u9;uesE7j|S](cit 
aLrEBe*ifc5t6 5 3l=SS$^fca»©3t1*e> 
6 5 1 £St?. £tr>6 5 1 14. I*ttCD78B6 6 1 T?» 

a-r«na»<ott6 5 9. *jj:u:a<o^aai:Lr» 
a$<ifcna»<B±ffl$«y-3*>fcaB6 6 3 sat?. 

t— 9 • -<-tX9;U6 2 8(05t6 5 3 14. RfUBflaSB 

6 6 3t-ero*(=ft*-c***t$o±Bacya»* 

at?©"?. f>6 5 1 *<t-9 • ^7^X9^6 2 8rtlZ 
^±lra§$^fc,!:$| = . H§BA<t-9 • ^3.9 ;U0 

[0 0 6 0] 'J 7 H • tf>6 5 1 (4. K-?;U9 ;uA<flia 
a*rt"C*B-f*fc*l=, ffl»Mlz(4t-9 • ^7=7,9 
;U6 2 8 t-mz s SB»Miri4t-9 • ^^7,9^6 2 
8 tl4ltjtLr^»r5. a^7l"'?U-KA««!Iffl 

*^e.'7x/\sttyai-rciA<Ta-s*5ic, y^i-- 

tf>(4'<7 :: X9^6 2 Sroilc^-C^S-f^ci^^ 
S&SrofctolC'7xyNS^-rX9;KC±Si5SaicK 

•5. e>6 5 i sM^-rfcftic. f 7x/\EB7-t>^y 

14, '-I 7 h • e>6 5 1 05^ttT8S6 6 1 iCgar^J: 

7ic«jaaFnfcatte>5»<*6 s 5. ££t;aaaa 

WOt-9 • 2 8©{4Bl=J:-3Ttr>S» 



J 



#6 5 5$S^WIC'J7 h • f>6 5 1 *{R*V*J:3 
KMCIf^f*. 

(00 6 1 ] KBS7-b>7'j(4. &6 3 O&JilHmZ 

S6 1 8. 6 2 0WT?tr>5±TlC^«i$-tt-5. tfl/ffi 
KSWI4. t— ? ■ ^fX9;L6 2 8lc*tf £tr>5# 

321 0 6<»aBI=E«r*Ci:*<aSU*. 
[0 0 6 2] S2yXfAfiiy«llS*>? 
*JE9IMlvXfA1 0 0<DJtSftlffil->*-r.M4. 

l. i o<Daaasfcf4a«*&a©«as*fci4a* 
y. c:fti4afSffi«roa*££<i>a£2Fi*fcy. 

[0063] 0 2 2al4. *JBM(DXffi">XxA 7 0 0 
(7)«BS0-efe-5. n-KQ-/^f 1 i 2*3<fct;»aai 

aodz-o^u-ai o 1 i=»y#(tb*ifcji2^i/^ 

IZU^fflf^Ct^lSU^. D— Ko*/^S1 1 
21*. a-Ko-y^a©*«:$KaLTEB$*vfc*« 
azsoeir. 2 ii=j:y*aE*6*s 

MSHS. E£tt7 0 5l=^y^$*l^»i^*1 0 4 

<D*2EI4. o-Kav*2l 1 2 c!:<J>a»l::J: oTS 
«$H-5«Jt». »i=JS«)E*(4otai=D-Ka-y^*co 
EAfcauv&»**iJ:yB<, a-KD-v^2WlcSS 

r-5aa^*<«g2 1 0 4rt{=5i*a*jh.*ci:(*<E 

l\ a-KD7 7i1 1 2<&Mn2 8 0l4. MffB 
704f^U>^1 2 1ICffi«$tl-5. L>OT?4,Q- 

Ka-y^S©E**B«f*fcttl=. B*»»7 0 4fc: 
;'a-3T#K# (isolation valve ) 7 0 8 <0±55lCE73 
ff7 0 6£E«-f-&. #B#7 08I4. □ — Ka«y?B 
©Ea*BBT«fc*>l::. M*B7 0 4<DE73Jt7 0 
6«!:^>^1 2 KD|B]l=E*-f5. #«#7 0 8 

7"i2i aiacMBBtaarsxSyw ?*7 i o 

t&ltS. #>7l 2 1 l433b3lt#>?a<a3:LO 

-KD7 7H 1 2*>»aai 0 4j=a*ja^a>a«* 
aa§K7 12.71 4?geir5. 

[0064] ffl§2l 0614. M06 1 9fc<fct/M 

es7 2 2?^LT. 

*-*#*#>^<i:4r«>jK>^7 2 0l=B«r*. Bffc 

4»l=«Rgai 0 6<Bfl$a«l«6 1 8. 6 2 0<75E*HS 
titzMz. m^mmz^av h;u#7 2 4$fc(4ffl 
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^^Efi-r H2st7 2 siz^a-ti/cEaica-s 

#KI8P«7 2 6. »*L<li->xfi-3>|.a- 
50-SB*<xn>y h;u#7 2 4i=»|»«a£aai-.6. 
Mae i 9i4£ffia«« (0 2i#s}) &BBU e 
aaa«^&oasKVKtt. *>:?7 2 oicfg«$*.fc 

m-gfSCSK 7 2 2 1: T J&fcfiir 5 zt A<S£ L l\ 
[00 6 5] *J6E<75 1 O(0S8«T?{4, tt£3 1 0 4 |r 

-Ko-v7*i 1 2 0X2«WBM:. n-KD?$S* 

fci4i^ti^<o«iaai 0 6A^»a2iraA-r4j?a 
»««>a«a*i>r*j:3fcaa-cfiaw4. *ss^i4. 

X'j-y hfrSBflltTa-Kn^aiaa-f 
<tSaJS$-ti-4|tIlz. a— Ka-v^S<0E*$»8rt"-5 
* -V >/ \'^f=l4?l«(DE73 i « L y a < . a 

$L<l4E<-f •&!&g;(><&.5. a— KQ^^*<0EA 
14. jEBtt«Hltfe & Sfc-lf. *«E«}: y B < * & 
*Uttf&fcl\ D-Ka-y7 205E*f4. «2ttB<0» 
a»=»LT«l«:£*tt, «aa<*y«<fcl+*tl4/«c 
S>£U. B£B1 0 4ttffiaSi:aBLfc1*BI=«*vh. 

*40>U. BBB1 0 4a5E73l4ffiWM(=S<'5-5Ci 

»i=asT?&«. aaai o6<osse^j 

ri<#J1 0"3torr ^>j. v h#£H(.vc«>z/\e 

*naa 1 o 6 cay ax^fe* y aaa i o 6 1" y &+ 

S3I-. »aa<&E2l£l 0-3torr t^LL^-E-^J; y 
iS<-r-5^3IA^y. ft1 0-2torr <fc ys< TZZt 

A^atastt*, 

coo6 6] »is2<7>E*it4. 2ay«)7ja"e«a$*t 

€>. S1I:> »j§Scoa2l4. 0-K0 7 7S1 1 2t 
.»aSl 0 4CDHODXy S#$SSlt. m^Q-KQ 
•v<?Sl 1 2rt£KSM1--5C<fcl::<fc-3-cafi£$;h. 
•5. w©^4t?I4. aaSW(»E*l4a-KD-v^S(7) 
EAJ:y«<'S4Ctl4!S<. K%SI©A*X3(4. 
S^ba-Ka-y7Sl 1 2-N©73lS]|=ffif,^5. »a 

asaaataautt^ay. aaata— Kn-y^a 

m2iz. »aacr;u=f ^^aa^xas'S 
• #xAa^isit5. ■ #*s»aai=a 
awe. *fci4a«<E4:*t:i+aya*. asa^biE 
<nnx%&± c $*5roi;3£^^ai>E73$afi£-r 5 c 

[0067] ftlCffSfc^- KTI4. »aaOE7JA<«i 

aaoEAj:y«<<t*aatt*na"r*fefti=. ma 
ai 0 4taiaai oecia-c^injgitsHii 

ttizci-Ka-y^ai i 20Dxy -y K#$ffli;rfc<. 

»aa<&E^<D73AM£< fflaa^b<srat<oj§ 
attiK *<»aai= . * c, ic k a v v ai= * a y at? 
aattty. -tHicfcy^x/vro^-t-v h±#A<^a«i 
«i=aa$Hi. 

[0 0 6 8] 02 2bl4. iaiOTTiT^ ■ • 
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[0 0 6 9] X* • X<y$Xti&lftfX<Dl&t& 

fflffl3ft<&A<*wfc#xa5aai4. ■px/MzJtar 5& 

xtetfxajAa^btfx • 7z*^K^a*i. *i^t?v 

r rj ...j Kg#*#E7-tr>:f'j ^itft>/\* 

n^SSEA-rS. B»2C#asj:tf3S*«»aai:: < fcy. 

x ^*sas ^b y -v < $ t? © ax <r>mti $■ ©iffii-r 4 . 

*«B© 1 BBBT?(4, TJX • ^-;7^*bft 
BA<2^0)55il®<D;tfxaBU:#ttU 

rcas© -C 4, a y at? c t *, 
©Kfuicasya^n-sni. $fci4**x«B«i=aA$:ri 

c o o 7 o ] aassa 

SffXflEvX-rAK 1 O0>vX-rA?glKU SfflS 
«*6 1 8. 6 2 0l=Sa'hSRF ( "CRF" ) *B 
vXfAJffiffiti. EN I ttl-<fc •a'CSaSfifc vi 
— ->X • v'J— X (Genisis Series) ©13. 5 6MH 
z®RF«*8S, €-f-V>/N*rtlC1 v/Xf 

AcD^smcsars. cross ssfi^sttsss^EiK 

(fixed match ) tmmtZ£ Sfilca 
S&mfS. 1 : 5iaT<CVSWRT?SSl 2 S OWf 

■e ©a* -f > tr- *" >x ic r 5 c t t 

S. S@SR FS^gfc^tfeiSifcR F5g££ z&wg. 
izmm+htzihiZ* @S8^l>7D-yt (fixed ma 
tch enclosure) <D®ttizlZW&z> < Jl,-? stfi 

[007 1] EN I *13H<&3 5 0 k H z<DRF$|*& 

?;u-casRFfi^EiKi=j$ar4. ijssrf 

[0 0 7 2] iSPS? . f-^-ji, 

B2 3fcj;t/!II2 4I4, *£BG>aB$ y-->7" • =E 
i?a-/U8 0 0<D»«iafcJ:yRffiH"Cfc4. SBWC: 
<fc-&aB7 'J— • iv/a-;i-8 0 014. A08 2 
OStf-LTfflSSl 0 6<M&mW*6 I 8, 620I=S 
tiith. iSPH-^ y-->^ • *va-A8 0 0lt -il 

<j>ffis*<fT' , j:t7tT.fc»i?fflSSrortaias^ f>Jt« 



[0 0 7 3] i8«7'J-i^.?J? a - A8 0 0lt 
HMgtfX&tSJSS 0 4. ©SSI 0 6(7)niCES$*T.fc 

«witi±<bS8 0 6. jawsttftart-cwB^xssi 

<bf5fc«©a35SB8 0 8. BBSftft^UBBBB 
««8 1 0. fe'^VSiga 1 1 ^LTSMttflU 
I:*«r4*t*fcttf8 i 2tatr. *£*i;afta 

wmma 1 014. BB#*8 0 4*'baRStt<bB8o 
6 «i?««««a«Lfcaat3ifx sa y at?, 

58 0 614. #XBBtf8 1 3A<Hai"i.7;U5=^A 

• x>7D— SJSgBs 0 8 (4t-<7 a& 
£££L. ZtT.I4*K©8 0 5(CJ:-oriX7 n— v> 
S0 3WICaSA$*1.£. #XB£«8 1 3(4-7 -f^Q5$ 

saai-*©-?, i-ejomtmznzmixmmix 

£S1*<bU EJSteSa££j»U C*U43tt>T?BS8 
1 2$^rLr*"X5j-ET-t:>^'J|c5SAL. SblCflSS 

ayat?. ±a»cDsiffi«9-e!j. iSKiiit^sv^s-c 
*y. aagi42. 5 4GHz©-7-f7asMstft 
y. -e-rotts^ttcro-bTS v^arcSbn-s. 

[0 0 7 4] afl++ij 7 . #X3K8 1 

4 5»it. ao#&j:tfBMSttB8 1 6£i>ura 

5Rj§1S^bSl=1g«-r5Ci:fe#4. «a**»J7' # 

xi4. atttbSfefcaaaBftarcaat-sasttttr 

•5. #X(4, 8.m$h&ft%o<; <)— =.i/f • -^n-trx 
■eta. «?xi4. a*4"fr'j7- *"xi4. a 

lame *-\"jt • #xi4, • ya-txi 

fc I4SS (b 5«I It 4 C t % 26 4 . 
[0075] Jba<B?Sltfl|-CI4. m'g^tzli'glzy i n, . 

581 8$si+. attft$n&aa«aftai=aM&c 
unr. c<o-7^;u-s»sa-r. £jctsaa<o 
att<t*i=»ia$HfcA^ L4i«t*aa^«a3ff6. 

»0. 0 1 ttxttllO. 0 3 5^O>(C7<MHffl 

r*. o5otTT^«<. ft<o*r^. a*«^7n>ta 

[0 0 7 6] 7^^^!*. aWSttftSrtlZfclt-SSJS 

«B^aiLra±Lfc, a*t<^<«jR5«ar4 
aai"*tt»/\ny>fcaa"e»-s»a. sttft^n-t 

XCOB^iLT. Stt{b$tlf=fltBatfc(4-l't^<Da 

aA<s«r5. fi£fisi4aa^-<^-'7A<ffSL«i.^ 

wefr'S^-5«e*a)Ka7 y-->7" • ^n-bXT? 
14, c*i&©ftaa*<-tttti=tta**i<it»fc«-ca5 
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4. L^U wwTJifi^4J:5lc5SlSft36<aRM(=frtt 
b*i4*£l::i4* Bfflfc7*;u$#£ffli*4c o 

[0 0 7 7] ±i£<7^S£0q-C(J. BK^liN F3"Cfi 

4„ gi*<taa<ossEi8tta»tto. 5 u h;nsuLi& 

2. 5torrT?&4 0 SMEffX SSttft-f Sfcftlc, t-< 
^n&^ggteftjs o 0&InL#J 1 5 0 OWa t t s 

0O^Lfi2OOWa t t s $^^XT{C*tgr-5o 
*vX-f AdMLT* C*itt±T«aiH©«E6<tt1 5 

ffi£T4£, BSEttEAfrjEttflrri. I^fc4a« 

a «tat 4 « itosi $ vizxv & 4 . 

[0 0 7 8] Ifix* (Si) . K— "^Stife (doped) 

Bfc*-fB (Sj3N+4) % fiitfBfcW* (Si 
02) 5fit5Jtf:ft>/\li, N F3#X£0M£#X£ 

LT«fflr«cfcicj:y % £M-x>^-r4c4:a<-es 

4. «*Lfc«a>^'J-->yaflEtt % gft*-<&a>*§ 

5, C*l£<0£'J— -^^aStt. 13. 56MHz<7) 
R FT*#! 141^12 KWCDS* U^UZ<fc -SJBBr^X 

T«it$ffifflr§«*^^ i ;-x>^ • ^p-tx j: y 2 

Bfcl*L4«ai\ 

[0079] ±ao«fc«-cttT-f ^pa«4«t«^ 
Tffie#xssi*ftrf 4a<, irK#xssisft"c*4 4r 

(RF) fccfclXTY^n^ (MW) JffiilfcDCftf 

ff4£, R*ttBLfc#X5i*SHIf % BSBXX. ^fc 
ttxaafcfc-|c£oTBfr*"4c4:*-c*4o -ft 
IC £JC#XI4, -Blctt/B£jh4/\py:/i3,i:tf/\P 

y>fc**$tti:«>. *ffii*asra<D**s**?r*c 

<fcA<-C#4o Mill 7-v«, ^tzitZti^CDit 

(« : N F3^ C F4^ S F6, C2F6. c C I 4, C 
2CI6£<i:) SfiEtfXtr SCt 

SM=«HT**je«>*rxMu i&ZL&ott 



[0080] »Bf^x-7$a«^xvt«fflr*a) 
■c- awsisftatt^^>/^c>a<(zaiLrE«r« 

*i*S14ft8a <B*(iF*) I*. ^x>^>7$££ 
4 0 Lfci^t, **>*i/y£j&£Lfc«a«WStt 

flsr*fc*rr*»ttx*ju^jiH:, anBtt<ta-?*fx 

$ St* ft f 4 fc to \z£g fcx * ;t,^B j: y % r o <t 

[0081] ttu^&atifettct=amsEar4 

Cfcfc*y, S5ttfls^p-bX4»(=£j«*tifc#<!fl!>«^ 

••«)*t^55?*ju*^*ftairaa«*i 
4£*i::* ^Si^vtiiJ: l J^±a^x^^>^ 

££C4o Lf:A4r, «ftSlcSSEAf4fiJC#XI4. 

14. SJC*Xa<N F3-C*4»*. aHaitflas^tt2 
aaa>59«;k *£*>%N*fc«fctfF*a<*#S;fc«. 
a*5i?*;n4»*i<a< . 7^*9^*;w4»*3ft<a 
t\ B*5^*^tt-ft«rr, afll£*&j£ftB$T?0> 

r4«'&^**t^ •>XTAt?frft*3*l4»« 

i=B*L^aao)7-f;u*'j>y©— *fli-cii*. 

liB*5S/*JMMt*. e*i4<*£1-4fc. 
ai"4fe-t*lO**N x HyFz<b*«|36<»|«**l40 

I4ui4fe4, l^l. «*a>^y-x>ya«oa*a) 

cfc5(c, *ftBrt-CSttfc4<fKtfe*i4i, ti5£$n4 

BB5i?*^e»a-r4«*<i:*ai*«t\ 

[0 0 8 2] tt3t^y-X><f . ?CHrXT?f4. ftffi^ 

fL<fST*i*4ct«j:< % sica©E*iLr^ay 

i£lNffiS<Dffi£S#f4::£a<-e£4o «HIttE*l5B 
(4^0. 1 <PU^Ltt2torr'Cfc436^ C0>EHft<aEA 
SflEH-T4C4:ti-C*4. cbiz. ±a©*Jg«a>fc* 

f=as?Lfcaafti4i»ft4SBE«-eftor, 
s-e#4as»(4, ±ao)Ka«T?«fflLfcaa»rBi 
s^tlat^o RFS&ci&aaLr. ^xt* 

^±$i±4fctolr*ai£t>i5ffl^SKfifc («:400KH 
z^^L^L13. 5 6MHz) 4«-ftttfZ«aS<l. 

(4. ->X-rAlz1»Btt4BT?»y, Lfc^otfflI^» 
ff?*i41»Sa)*>XxAIc*tLraaftt" 4<&W<&4 
Ci$ % S»-r4^S*<fc4o *»S<D->X-rAT?Batt' 

ttsa«r 4*:»i=»aftfr* awirnar4 ct(4. 
sx«a>«Aa>aBn-cA4. 
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[00 8 3] 7o7vS>7 
<DM<7K>*:7x-Xtt* 13 BISTORT 

I*. 7-< h^Xt ^><D56M»lc&*5fcir>1*-c, C 

a— Kte* ^^(S6 sooor-tri/rfysif* c. c + 

* ?ffiUtf-^7 T-tfititi !*»»<D ? t -< JU::A2) 
U a>tfa-*0>*^ 'J • *>XT-Afc±fa>tra--* 

-K(=ae**i*. ans$tifc3>/v;u.^-^x^ 

K - 3- K*JMW vXfA • a-***? 

VX>7 h ■ a-KSWBrt* 3>tf^.yXf 

[0 0 8 5] B2 5I4, 3>e^ • ?D^A1 4 

l-SESU 5-f • Y^7i-7,?fi!ffltSCi: 

a-lz^aW-y-^u-f- >i 4 2 0(zA2iT5« ?n-fex 

• -fe? Hi. »fi*tifc^P-bx**f¥r*fc*lc«* . 



[0086] ^p-bxtnar*fcftir«^<i:tf«^a 

icAA^tt^o tt&0>ffi9Sfia5£ 

**feiiaiRf*ii*#i=ttasi-cfc.&. 

CO 0 8 7] ^O-b^MflS^lf^^—^VT 430 
14, ^ D -fe ?;u— ■ ^ > i 4 2 0 *b BSSi| $ tifc 

ajaaa-s-fcitf^Q-t:* . ?<Dia$ai+A 

*u »*£flyia<D»f*£M»rSfctt<D?n'y7A- 
a-K/CltastiS. a»(DJL-ifi<^D-b^ . -fe-y h 

— ? *<a»rofflaa§^£ c t # $ <or. 

•5. ^P-bXllSff#(t-9-^;u— i 4 3 014. ( i ) 
i) flWOMm**J:iHlff3ti«?a-fexea 

t*fr%tmr&bit* Kffttittf-^w— 430 

*Lfc1$g©JL— tf«D fi— i/(age)j . £fcl4JHl<0 

[0 0 8 8] JISJ?#lt1#-^;U— f>l 4 3 0*<<k'©fflS 

ftSfSi:, JHff^lt-^^-^vi 4 3 014. #gco 
^a*^ • -try s • 51 £?-*>/\-S3I-9-:f;u— 
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(t^^;U-^>1 4 3 0KJ:-3TaS*jflfc?CUrX . 

• ^^SMt^o #I*.I4. ^*>/<ffg-*?;u— * 
>1 440 a 14. &g£l 0 6flT<Z)X/<-;/$ M 

fc. BBS*ifc?n-trx • -try h*«5r«fctoi;:«* 

4 5 0. »a*'XII>*^-f>1 4 6 0, E^fllf&D 
4 7 0, t— >tt»*^L-^>i 4 8 
0. fecfe^^XTaJH-y-^U— 4 9 04^$, 
4. aim*. fflSSl 0 6t?iTA/<l?Q-feX£JjffL 

*»*Ci:4<-C**ct$a«S*i*T?*43. Oft 

1 4 40all J®fftt(t+^U~^ 
>1 4 3 O*«if0*yiai 0 6fcJ:y^D« . K 

A*M*^-f>1 4 40alt «*£^>/\1Jtfi2 
^Sfiffit^Sig, Hfr-r^^n-trX • -fey h<E*&S 

[0 0 8 9] 02 5ICS92LT. 

EBi^U— 1 4 5 0(4. ^x/\£KxX$UU6 2 
a<BK££-e±&$12\ r )intvt9-"N7K6 4 

/\MkVUl 0 6f=fttja*Ji«J:. ^fX^;i,6 2 8 
^TBL, 'J7h ■ tf> • 7*>:7'J ^±SLf)i/\ 
Sft«t»y. *<0tt, ^<fX^U6 2 8^ flxtfCV 

D^n-fex*l3#x»ET=.*;i,K6>ii»lE»Sf=l4 

M<DS$ (flit IS) £-C±£-f ^x/\E* 
•*7;u-^:/1 4 5 0(t 

4 4 0 a frtt&Ztitz3Zft#(D&Z\zM&+Z7niz 
X • -fey h • — frCUSSLT. h • 7-tr>:7 
yfccfctf^TXSute 2 8<D«it**Iffli^4 # 

[0 0 9 0] ?atX-#XM»^-f>146 0 

14. «3aifxilrtfiJ:i;3Hi*«»-r4fc»0^ny5 



A • a- K$^t;. &mtix9m-*Ztfo-*^ 14 6 0 
SB£±Tf 4 Cilery, fiffatatfxffiisajfcr 

4 6 0(4. *rxat»aai o60D*A«»4» 
B&0na«-«a#£Bi(t. «yigu <n km 

SiHSU (i i) §MB^3SJIi:^^>/^t|3I-9-^u— 
*V1 4 4 0 a*^6ftltftofcgfa(DgE*iSlt»JL. 
(Mi) ^fflnCUTirfXfltt&ffK^SfEiSHfit" 

1 4 e o(4. tfxaot^ftttttita-etti^^fi 

«U fi«««JB*gl£ilLfc<!:#(4S±ffiK#$gl(i-r 

[0091] ^p-izxc^orte. 5JC<£aa#x£tt 

£fflg£l 06CUIAL. Sfl<BE;fi££S£l*-5 0 c 
ftb<&:7n-fex£5g?Tr£*&(4. 2flOE;*3£SS£ 

£bC:. ^X.(4t- h7Xf^Vv7> (TEOS) 
^&ft±7-tz>^y (bubbler assembly) VffiHRKfalt 

* b ^ y a« tfoftt* *x $ * « 

coaa^a-bxiroivctt. flJ3#xsgtBtfj-:?;i, 

4 6 0^. Hra©«ia*x3»saiar«fc» 
»*^tt<oa«$Hfir«. ±&oay. Bra<D«ra# 

X5S*(4. ?n-tex -/^^y-^t LTfflg#X»I®+f- 
?;u-^>i 4 6 0iusata*i*. Jbi:, ffigffxfcl 
®+f:7M,-^>1 4 6 0(4. fflB<&ffi3I#x3fctiz»L 
««tt«l*fi#r * • T-^;KZ7^-bxr 
ict^y, Bfao«ia#x3iEji*adtr*feA(x« 
*ftfl»#xosuL »7&*^aa<r)EA. feck^sc^a 

(B5A^r«i. «t«*"XOS(E*. JK&ft£SBa>E • 

[0 0 9 2] EE^«q(Si^^;i — ^> i 4 7 014. 
ctir^y. assi o 6^o)E*$855f*^py7 

cfei;»*s/xxi,(DXffi»ftiasE*(=MiiLr. ®s 

SOE*SBfa<DUK;uzM«l"r5. E*W»^^- 
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14 4 0 a ^bf??a<0iSSE^iU^;u^</<5>— ^ t L 
r&£ft£ 0 E*ftH»if^;u— 1 47014. ffiUjg 

ffiSSi O6 05E*£;lJgU ;l1Sfa$lftSE^<i:itR 

U EAf-?;^bAf LfcP I DffllcttoTXQ? 

^?;u-^>i 4 7 0(4, za«y h;u#$4#gcoS8n+f- 
-<xs-cs8HLr, sisai o 6£SrSa>E;&*-cnfi 

[0 0 9 3] t-*««*7^-f>1 4 8 0tt, ^x 

^^Nflt^fVI 440 a(Zj=or5?Vffl$ 
b-*ftW*?;U— 1 4 8 014. Kfx^jL6 2 8 

assftcu asaflEtiasaasitttL.. t-*fz 

f£C £(::<* oT. «S«E*&A¥f4. 
(radiantlamp) SffifflLr^f^$^6 2 8 StaS&f 
b-£fiHB)-9-?;u~ 4 8 0l45>^lz93 

5121 0 6^ajElc*«SS*ti«tMft^ 

[0 0 9 4] ?7X7j|8t^-f>1 4 9 0(4. ft 

S2l 0 6rt<D^a-tr^tSfflzBlJ!n$ttiRF/WTX 
ir % ^7X7«i^7;i-- ?=->i 4 9 o*ft>/\§! 

^^U-^l/l 4 40 al::j:oTWtfai$*t4. 
[0 0 9 5] BLt, **«<D->XfAS^X7 • X> 

/v>xhcvo^affl«(ciaaLriawLfc*<. *«9i 

(4, SSjg (HDP) CVDS^PVOSfeJ;tfl'vf 
^S<?)vXfAlt ?5X7ffilffl^>fAH0P 
ft§5IJgffl7?f4. *'X»E/a7-b>?U<D«^yicK 



[oo9 6] iz±<nmmt*ftw<Dimts9mmzmf 

[01] • 3-7tfU—>3>^bA^Br^/N 

5. 

[02] (A) (4. 7 'V h 7 > • -/ □ v— A 
B-Cfci, (B) (4. 77hV>-f^;ni/-a^b 
®0T?&5o 

[!2 4] *35BJ?<EH£ffigvXf-A<D i SJtfio^B 

0t?&<5o 

[a 6] *«W<0JtSfflSi/X-r A<D 1 X1M6>jEBB 

[0 8] *^iga-fO^' y^fAJ)^iS 

[0 9] «ft«<oa-Ka^9SnBa>XKniEE«« 
0-?&<5 B 

[01 0] *«HB0)P— Ka-z^aooafiBBT^i. 
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